In this work, the methods of power geometry are used to find asymptotic expansions of solutions to the fifth Painlevé equation as x → 0 for all values of its four complex parameters. We obtain 30 families of expan sions, of which 22 are obtained from published expan sions of solutions to the sixth Painlevé equation. Among the other eight families, one was previously known and two can be obtained from the expansions of solutions to the third Painlevé equation. Three fami lies of half exotic expansions and two families of com plicated expansions are new.
STATEMENT OF THE PROBLEM The fifth Painlevé equation has the form (1)
where α, β, γ, and δ are complex parameters; x and y are the respective independent and dependent com plex variables; and y' = . Equation (1) has two sin gular points: x = 0 and x = ∞. In this work, the methods of two dimensional power geometry [1] [2] [3] [4] are used to find all the asymp totic expansions of solutions to Eq. (1) as x → 0. The asymptotic expansions are sought in the form (2) y' ' 1 2y Equation (1) is represented in the form of a differ ential sum. For this purpose, Eq. (1) is multiplied by x 2 y(y -1) and all the terms of the equation are moved to the right hand side. As a result, we obtain the equa tion 
tions. The edge is associated with the truncated equation Making the substitution y = 1 + z in Eq. (3) yields the equation Since we consider the case of x → 0, the cone of the problem is = {p 1 ≤ 0}; i.e., we are interested only in the vertices = (2, 0), = (0, 5), = (0, 2) and the edges , . The vertices and are associated with algebraic truncated equations, which do not give appropriate solutions. The vertex lies on the edge .
EXPANSIONS CORRESPONDING TO THE EDGE
The edge of the polygon Γ(g) (Fig. 2 ) is asso ciated with the truncated equation (8) and the normal cone is = {λ(-1, -1), λ > 0}. A solution of Eq. (8) is sought in the form z = c 1 x. We obtain c 1 = -; i.e., z = -. The first variation of sum (8) is
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The characteristic polynomial of the value of operator (9) at
. The cone of the problem is = {k: Rek ≥ 1,
There is a unique critical num ber k = 1 + a. Consider the following two subcases:
(i) a ∉ ‫.ގ‬ We obtain the family of power expansions
where K = {s: (ii) a ∈ ‫.ގ‬ We obtain the family of power logarith mic expansions and the normal cone passes into U* = {λ(-1, 0), λ > 0}. Let us solve Eq. (12). For this purpose, making the logarithmic transformation , we obtain the equation (13) Here and below, the dotted letters denote derivatives with respect to ξ.
The first integral of Eq. (13) is (14) where C is an arbitrary constant.
First, we assume that γδ ≠ 0 and consider the fol lowing three cases.
Case 1. C = 0. Integrating Eq. (14), we obtain [8] They correspond to the normal cone U* only for real negative C, i.e., for C < 0. Now, let γ ≠ 0 and δ = 0. Then case 2 is not possible, while cases 1 and 3 are preserved with the only differ ence being that δ = 0 is substituted into the corre sponding formulas. Now, let γ = 0 and δ ≠ 0. Equation (14) becomes (15) Case 2 again is not possible. In case 1, integrating Eq. (15), we obtain the solutions They correspond to the cone U*. In case 3, the solu tions are preserved with γ = 0 substituted into the for mulas.
If γ = δ = 0, then the edge (Fig. 2) is absent, but Eq. (7) has the double solution z = 0; i.e., Eq. (1) has the solution y = 1. Now, the found solutions of truncated equation (8) are extended as expansions of solutions to complete equation (3) . According to the criterion from [2] , in case 1, the solutions of truncated equation (8) are extended as complicated expansions. In cases 2 and 3, they are extended as half exotic expansions according to [3] .
All the above results are formulated as a theorem. Theorem 1. If γδ ≠ 0, then, as x → 0, the solutions of Eq. (3) form: 
EXPANSIONS CORRESPONDING TO THE EDGE AND ITS VERTICES
Consider the edge . It is associated with the truncated equation After making the substitution (y, a, c) = (-z, -α, β) and dividing by 2z, Eq. (2.3.1) from [4] , which has the form Additionally, for α = 0 and β = 0, Eq. (7) has excep tional solutions: y = ∞ and y = 0, respectively.
The asymptotic expansions of solutions to the fifth Painlevé equation as x → ∞ are investigated in [7] . Detailed calculations and the proofs of the results pre sented in this paper can be found in [8] . Earlier known expansions of solutions to the fifth Painlevé equation are described in [9] .
